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1. Virus enters the body 





The virus uses its surface spike protein to 
lock onto ACE2 receptors on the surface of 
human cells. Once inside, these cells 
translate the virus's RNA to produce more 
viruses. 
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- Virus Infection 


5. Virus release 


Immune response 


Specialized antigen-presenting cells 
engulf the virus and display portions of it 
to activate T-helper cells. 


T-helper cells enable other immune 
responses: B cells make antibodies that can 
block the virus from infecting cells, as well as 
mark the virus for destruction. Cytotoxic T 
cells identify and destroy virus-infected cells. 














SARS-CoV-2 Vaccines Introduction 


- Vaccine Development 





Phase I 
> Safety 
Neutralizing Abs, robust and 

appropriate T-cell activation and 

cytokines, SARS-Cov-2 viral killing 


in challenge studies, protection 
from COVID symptoms. 
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Side-effects 


Lack of efficacy 
e ^ Minimal/no protection 


> Reaction site/systemic Aes 
€ > ADE, ADCC, CDC, VAERD 


E.g. proper Spike trimer formation, 
folding and glycan structure 
(Protein), generation of 
neutralizing Abs, excellent 
expression (DNA, RNA), Efficient 
cell transduction (Viral vector), etc. 


Target validation 


> SARS-CoV-2 infection assays Vero cells 
» Positive T-cell response 
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Viral Vector Nucleic Acid Protein-based 
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Number of vaccines in development 
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- Virus Vaccines 





Antigen-presenting Cell 
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(some inactive) 


Replicating Viral Vector 
(such as Weakened Measles) 







Non-replicating Viral Vector 
(such as Adenovirus) 
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Electroporation Spike Gen - Nucleic Acid Vaccines 


>. RNA is often encased in a 
lipid coat so it can enter 
cells 
RNA A process called 


Coronavirus electroporation creates 
| Spike Peptide pores in membranes to 
| / increase uptake of DNA 


into a cell. 
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m" em Pa et RNA- and DNA-based vaccines are 


safe and easy to develop. The 
production only involves making 
genetic material, not the virus. But 


Pa, - this method is unproven since no 
一 > WNN —>> P f licensed vaccines use this technology. 
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Advantages/Disadvantages of SARS-CoV-2 Vaccines 





Virus Vaccine 








Direct immune response 
No adjuvant required 
No need to purify 
antigen protein 


Disadvantages 


High storage conditions 
Effectiveness and risR 
are not balanced 








Viral Vector Vaccine 





Without adjuvant 
Strong security 
Strong immune response 


Disadvantages 


Weaken vaccine 
effectiveness 
High transportation and 
storage requirements 








Nucleic Acid Vaccine 





Good stability 
Security and easy 
development 


Disadvantages 


Low cost 
Unknown side effects 
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Simple ingredients 
Easy quality control 


Disadvantages 


Need adjuvant 
Need multiple injections 
Long development cycle 
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in development 
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VACCINE CATEGORIES 
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INACTIVATED VIRUS 

LIVE ATTENUATED VIRUS 
PROTEIN SUBUNIT 

DNA-BASED 

RNA-BASED 
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e Recombinant Subunit Vaccine Development Services for SARS-CoV-2 
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Drug Discovery Services 


e Anti-SARS-CoV-2 Drug Discovery 
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